Abstract. Glomus tumor of the stomach is a rare submucosal mesenchymal tumor. The present study reports a patient with gastric glomus tumor treated by laparoscopic distal gastrectomy. A 39-year-old male was referred to Kochi Medical School Hospital for examination of a gastric submucosal tumor (SMT) initially diagnosed following a medical check-up. Esophagogastroduodenoscopy revealed a solitary, well-defined, submucosal lesion in the antrum of the stomach. Endoscopic ultrasonography (EUS) revealed a hypoechoic solid mass primarily connected to the gastric muscular layer. Abdominal contrast-enhanced computed tomography confirmed a 1.5 cm, well-defined mass lesion demonstrating homogeneous strong enhancement in the gastric antrum. Subsequent EUS-guided fine-needle aspiration produced a clinical diagnosis of neuroendocrine neoplasm and the patient underwent laparoscopic distal gastrectomy with regional lymph node dissection. Histopathology revealed solid proliferation of round, α-smooth muscle actin-immunopositive tumor cells with dilated vessels lined by endothelial cells without atypia, prompting a diagnosis of gastric glomus tumor. To the best of our knowledge, this is the seventh case of gastric glomus tumor treated by laparoscopy reported in English literature. The present case suggested that glomus tumor should be considered in the differential diagnosis for SMT of the stomach.
Introduction
Glomus tumor is a mesenchymal neoplastic proliferation composed of modified smooth muscle cells arising from the perivascular structure called a glomus body (1) . This tumor occurs most commonly in the peripheral soft tissues and extremities, and is seldom found in internal organs (2) . Gastric glomus tumors are rare, with an estimated frequency of approximately 1% that of gastrointestinal stromal tumors (GISTs) (3, 4) .
In this report, we present a case of gastric glomus tumor in a 39-year-old male who was treated by a laparoscopic distal gastrectomy. The clinical characteristics of previously reported cases are also discussed.
Case Report
A 39-year-old Japanese man was referred to our hospital for further examination of gastric submucosal tumor (SMT) diagnosed during a medical check-up. His past medical history and family history were unremarkable. The laboratory findings were almost within normal limits, as were serum levels of carcinoembryonic antigen and cancer antigen 19-9. Esophagogastroduodenoscopy (EGD) revealed a SMT of approximately 2 cm in size in the greater curvature side of the antrum (Fig. 1) . Endoscopic ultrasonography (EUS) demonstrated a hypoechoic solid mass lesion with a small anechoic component in the third or fourth tissues layer, suggesting a lesion in the muscular layer of the stomach (Fig. 2) .
Abdominal contrast-enhanced computed tomography revealed a 1.5-cm, well-defined mass lesion in the gastric antrum with strong, homogeneous enhancement in the early (Fig. 3) . To obtain a definite diagnosis, EUS-guided fine-needle aspiration (EUS-FNA) was performed using a 22-gauge needle. The cytopathology smear of the lesion obtained by EUS-FNA revealed the proliferation of small, round to oval tumor cells with round nuclei and scant cytoplasm (Fig. 4) . The patient underwent laparoscopic distal gastrectomy with reginal lymph node dissection under a clinical diagnosis of neuroendocrine neoplasm (NEN).
Gross examination of the surgically resected specimen showed a SMT (Fig. 5A , arrow) that appeared in cross-section as a well-circumscribed, solid tumor measuring 1.5x1.0 cm (Fig. 5B) . Microscopical examination reveals solid proliferation of tumor cells with oval-shaped nuclei and scanty cytoplasm around the disorganized vessels in the submucosa and the muscular layer (Fig. 6 ). Immunohistochemical staining showed a positive signal for α-smooth muscle actin, but no staining for desmin, c-kit, CD34, S-100, chromogranin A, synaptophysin, and CD56. Approximately 1% of the cells were positive for the proliferation marker Ki-67. Therefore, we diagnosed a glomus tumor of the stomach. The postoperative course was uneventful, and he was discharged on postoperative day 10.
Discussion
Herein we describe a rare case of glomus tumor of the stomach treated by laparoscopic distal gastrectomy. In preparing this report, we searched for English-language articles on similar cases published from 2000 to 2016 in the Medline and PubMed databases, using the keywords 'glomus tumor', 'stomach', and 'laparoscopy' to obtain data on age, gender, tumor location, tumor size, depth of invasion, histological type, treatment, and outcome for each patient. To the best of our knowledge, this is only the seventh reported case of a gastric glomus tumor treated laparoscopically in the English literature. Table I lists clinicopathological features of the six previously reported cases (1,3,5-8) and the present case. The median patient age was 50 (range 33-70 years), and the male-to-female ratio was 2:5. Gastric tumor in the lower third of the stomach was reported in six cases, with the remaining patient showing a lesion in the middle-third of the stomach. Treatment consisted of laparoscopic wedge resection in three patients, laparoscopic distal gastrectomy in two patients, laparoscopy and endoscopy cooperative surgery (LECS) in one patient, and non-exposed endoscopic wall inversion surgery in the remaining patient. The median tumor size was 1.6 cm (range 0.8-3.5 cm).
As gastric glomus tumor lacks specific clinical and endoscopic characteristics, it is difficult to distinguish them from the more common GIST or NEN including carcinoid tumor by conventional imaging (9, 10) . EUS-FNA is an effective method for obtaining pathological specimens of gastric SMT with a high rate of diagnostic accuracy (7) . In the present case, the Giemsa staining of cytological smear obtained by EUS-FNA showed solid clusters of tumor cells with round nuclei and scant cytoplasm. On the basis of these histological findings, a preoperative diagnosis of a gastric NEN was made. However, because NEN comprises oval or spindle tumor cells arranged in cords or nests with thin-walled blood vessels, they can be extremely difficult to distinguish from glomus tumor. Consequently, a definitive diagnosis of gastric glomus tumors cannot be confirmed by standard endoscopy until histological results including immunohistochemical examination are considered (11, 12) . If the immunohistochemical staining of the specimens were performed, taking into the possibility of glomus tumor consideration, an accurate preoperative diagnosis might have been possible.
Complete resection of the lesion is necessary for accurate characterization and to treat the patient appropriately due to the possibility of malignant transformation, even though most glomus tumors are benign (11) . Such efforts to treat SMT of the stomach have been improved by recent advances in endoscopic technique and devices that allow not only laparoscopic resection including LECS and non-exposed endoscopic wall-inversion surgery (NEWS), but also endoscopic resection (11, 13) .
In conclusion, although gastric glomus tumor is extremely rare, physicians should take this disease into consideration especially when SMT is observed in the lower third of the stomach. To avoid overtreatment of the glomus tumor, every effort including EUS-FNA and immunohistochemical examination must be carried out to make accurate diagnosis. Further studies and assessments by the accumulation of additional cases are needed to establish precise diagnostic criteria and to distinguish other diseases presenting as SMT of the stomach.
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